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P = 50.7 kPa
P = 101.3 kPa
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No control of column pressure
Pressure on top tray controlled
Pressure in reboiler controlled
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Azeotropic Column (1) Dehydrating Column (2)
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Column 1 Liquid Profile
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Column 1 Liquid Profile
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a (Reflux Ratio, L/D)
ﬀﬂﬁ ﬃ ,?+,%$'0K&%$H/}"/ / 0ﬂ1Z%2hdH$H/ $e )
A


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































a (L/D) = 9.50
ﬀﬂﬁ ﬃﬃe(5"F8ﬂ$H4h#& 0"S)+$eeYI%$'0C45"^10C,^10C(	,&$ ¢+,6+4_k-GIH(h#"k0ﬂ1%2h ]	$ 19(	,S)9I%$'0C4
`=ﬂ,8ﬂ/}]6+, /  6,6Vw5(Qx ,8I%$'0/ 
 :; 3%2=ﬂ450U5/J0U\19,8C)]%$'0C4J$H4J&1#)9ﬂ4_6+,B-"93%$H/}
























































































































































































































































































































































































































































































































































































































































































































































































































































































































$H4	. $H4+ 250C/J0K)]H$H4	$') 0C,%]	$eMS0}%2h "8C&	&A `i0C$H4_9 

,














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Time (hr x 10000)
ﬀﬂﬁJﬃ  
#
`B+,8I%$'0C4=I5$H/ `1H$')9I%$'0C4J0ﬂ1BO"%(	]i)+,%$e%$')9I	?O0C`1]	$ 19(	,S)9I%$'0C4/ 3%2=ﬂ450U
`	,S0K&(5)] `	(	,%$e
A





















































































































































































































































































T, n ,tot xtot
F ,L,light xlight
FL xtot





T, n ,tot xtot
FL,light, xlight
FL,heavy xheavy

















































































































































 @? BADC EADFGC EA BA






















  N   DA .  Eﬃﬃ DA . PO 
. /A  / /  


















































































































































































































































































































































0 ; &)- 0









































































 @? BADC EADF GC EA BA






















ADC EADF!? BADC EADFGC EA BA
















































  N   DA .  Eﬃﬃ DA .  O 
. /A  / /  













































































































































   = ;GC
E


























































































































































































































































































































































































































































































































































































































































































































































































QRD5"6` ab- <&7PB c
%: +.- E
















































































































































































































































¨ﬁ ﬃ   e(	/ /ª©ﬂ,
A














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Eﬃﬁ @A  
ﬀ
























AQ 	)  BA"GF
M


















































































































  3AQ E8 F!AQ   <A    / DA
"
























.ﬃ    DA . 
M





















































































 !   DA . . 
ﬀ
/A"/ DA  
-


















































































































































































































































































































































































































































































































































































































































































































































































































































































. BAQ     . !ﬃA 
! F
-























































































! #"%$'&)(+*,$.-!/0"21,3+&% 5461!(7"8&:9;-<"8&>=6 ?(@3A1>9;-63CB6&% D9E=!/0"8&%FG-6H6/IH:-;*!1,FE1, J"K-6 IBLB6M."8N
B6&)(7"83,&PO,M."8&>=6 Q=SRT&% J"21,3, I-6H?$?1C-<"K1CU;*,$.-6 D9'1,3!(V&% #B6&)(7"8&%H%H:-<"8&>=6 #*A=6H MDFW ?(X$.-6461
OA1A1, Y*A-63,3,&P1CBZ=6M."[OC-\(]1CBZ=6 ^(,&%FWMDH:-<"8&>=6 ?(]_Z! `/?-637"8&>*7MDH:-63Q"%$?11%a+1C*b"W=SR
-;B;B6&% D9dc<e0f#-6 IBLg6h[&% J"21,3, I-6H?$?1C-<"K1CU;*,$.-6 D9'1,3!(i"P=W-Lg6hW"83C-6NLB6&)(7"8&%H%H:-<"8&>=6 
*A=6H MDFW `(]1P/?-63C-<"8&% D9jc;k:/I3C=!/?-6 I=6H-6 IBEFE17"%$.-6 I=6Hmln-\(i(7"8M?B6&P1CB'_@,"n&)(d*A=6 5k
*7H M?B'1CB#"%$.-<"o"%$?1pFW&% 5&%FWMDFﬃ1, J"83C=!/INp/I3C=]B6M?*b"8&>=6 q/IH:-;*!1,FE1, J"X=SRd"%$?1p$?1C-<"
1CU;*,$.-6 D9'1,3!(LB'1P/51, IB\(d(7"83C=6 D96H Nq=6 r"%$?1WB'1>963A1A1G=SRi(]1P/?-63C-<"8&>=6 0_jsm$?1[=!/0"8&%k
FWMDFt&)(X$.=6lu1,461,3V3C-<"%$?1,3wvT-<"%el$'&>*,$G&% IB6&>*A-<"21!(V"%$.-<"K=!/0"8&%FG-6H</IH:-;*!1,FE1, J"
Rb=63u-+ I=6FW&% I-6HD=!/51,3C-<"8&% D9n/?=6&% J"JFG-6N@3A1,FG-6&% L 01C-63,H Ni=!/0"8&%FG-6H'&% L"21,3,F[(u=SR
1, J"83C=!/INV/I3C=]B6M?*b"8&>=6 1,461, WRb=63+(,&:96 5& xu*A-6 J"n*,$.-6 D9'1!(i&% dR]1A1CBq-6 IB+/I3C=]B6M?*b"
*A=6F@/?=\(,&8"8&>=6 ?(]_Eyj$?1, `*A=6F@/?-63A1CBq"P=E-j*A=6 5461, J"8&>=6 I-6Hz*A=6H MDFW {3,MD MD IB'1,3
"%$?1V(b-6FE1d=!/51,3C-<"8&% D9q*A=6 IB6&8"8&>=6 ?(!eu1, J"83C=!/INi/I3C=]B6M?*b"8&>=6 WRb=63p-6 r=!/0"8&%FG-6H%H N
=!/51,3C-<"8&% D9W*A=6H MDFW ql&8"%$oRb=6MD3@"%$?1,3,FG-6H%H N[-;*b"8&%461T(7"P-]9'1!(d|)fwsD}u~i&)(o3A1CB6M?*!1CB
O,NdcDE-\(+*A=6F@/?-63A1CBG"P=d5[Rb=63@-W*A=6H MDFW #l&8"%$[(,&:U["%$?1,3,FG-6H%H NW-;*b"8&%461
(7"P-]9'1!(E|S5sD}u~E*A=6H MDFW -6 IBdf5h{Rb=63d-q*A=6H MDFW `&% {l$'&>*,$-6H%Hz"%$?1d"83C-6N\(
-63A1W1C7MD& /;/51CBql&8"%$j$?1C-<"X1CU;*,$.-6 D9'1,3!(]_


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































¨  6 % « *K­ﬃ&































































































































































































































































































































  &.% &.ﬂ  ﬂ «ﬁ%&­ﬃﬀ   #  ﬀ "!+(±­ﬃ&),% °ﬂ D¬ﬀ ,ﬀ &.% « *K­ﬃ&
	&©­$« ! ­ﬃ«ﬁﬀﬂﬁ
ﬂª©¬®¬.# ©,(±­ﬃ&
 « ­ﬃﬀ2© # 6 *ﬃ&®­ﬃ&),%+*3²ﬃ ©&.% !ﬁ.©"$&)*$# ¬)$%« *K­6 *ﬃ&®­ﬃ&),%« ! «3©­ «& ( ﬂ©%'	«ﬁﬀ
 
\ 
J²( ©&.% #ﬁ.©"$&)*$#  &





J²* &.%+,ﬀ*!ﬁ.©"l« *$# &





J²* &.%+,ﬀ #ﬁ.©"l« *$#¬)$%« *K­ 6 *ﬃ&®­ﬃ&),%« ! «3©­=«& ( ﬂ©%'	«ﬁﬀ &.% ﬀ$« (±­ﬃ&+ #ﬁ
&.%'	 *$« (±­ﬃ&),%) 
_&TW`



























































































































































































































































































































































































































  	 %&­ﬃﬀ   # ( ﬂ©%'	«  °ﬂ D¬(3©ﬀﬃﬀﬃ&O« ! / #3«3©­ «& ( ﬂ©%'	«"/ﬀ13
;$#
/


































































































































































































¨ $ ,ﬂﬂ©ﬀﬃ&)* ,%   © /+* D¬l­$« «3©­ &.%  l­ /=«ﬁ%&­ﬃﬀ   # ( ﬂ©%'	« (3©ﬀﬃﬀﬃ&O« ! / #
«3©­ «& ( ﬂ©%'	« ©%+! «ﬁ%&­ﬃﬀ   #  ﬀ "!+(±­ﬃ&),% !« ­  &.%&­$«ﬁﬀﬃ%ﬂ©¬ &.ﬀﬃﬀ$«. «ﬁﬀ *ﬃ&
/ &®¬.&®­ﬃ&O« *  ,ﬀ















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































  ﬁﬃﬂ ﬁﬃﬂ  ﬂ	 
  ﬁﬃﬂ  ﬁ

    ﬁ
sm$'&)(+*,$.-!/0"21,3+(,MDF[(+M]/`"%$?1+FG-b=63V*A=6 I*7H M'(,&>=6 ?(i=SRV"%$'&)(@ln=63<_Wsm$?1V*A=6 5k
*7H M'(,&>=6 ?(o-63A1TB6&%4]&>B'1CBi&% J"P=X(]1C*b"8&>=6 ?(T-;*A*A=63CB6&% d"P=V"%$?1T*,$.-!/0"21,3!(o"%$?1,NVlu1,3A1
(7"P-<"21CB'_


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Z U(:('>7 58ST] DHG ,T+ﬁ,.-CDH,;:(,.D<L@] 	T,.D>+ﬁ-CDH)M58SdZ\58]^+C58=8=E'B+C5ED<:
gj,



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Z U(:('>7 58ST] DHG ,T+ﬁ,.-CDH,;:(,.D<L@]	T,.D>+ﬁ-CDH)M58SVZ\58]^+C58=8=E'B+C5ED<:
gj,






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































:('>=RU(] 58] DHG!:(D<:@=858:(,.'*- ANU(:('>7 58S 4,;%('	(5EDH-d58: %(,T+ﬁ,.-CDH,;:(,.D<L@]' T,.D*X
+ﬁ-CDH)M58S\A@58]^+C58=8=E'B+C5ED<: ]K,
jL(,;:@Sc,;]






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































)(+C5879'>= A(,;] 5 <:#'>:@A A@LN+ﬂU#A@58]^+ﬁ-65MLN+C5ED<: 58: %(,.'B+V58:<+ﬁ, H-C'B+ﬁ,;A A@58]^+C58=YX
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































hDecanter,set (L19set) Dmass (FM4)

	
1ﬂ3658795PgwB9CED<A`]YZCEWCJ8NeLOD <?B/S/f/WyDf/>?WV<?S/>?<A`U<?Whg @RQTS@UNV<?DF@UBXWcj%:Z@Uk t lUnoWVd
poqoqoqyr:Z@Uk tlcsEWVdmpoqoqoqTt LOSzS/Ne@HGeGVf/Ne@x`HLOBXWVNeLO>?>A@HY tF3*LO>?f/DBzS/Ne@HGeGVf/Ne@YTNeLOS































































	  ")! #"%$$$& 
	 / "%$$$






























r]∆ Pcolumn (P1−P3) VEST,mass (FM4+FM6,mass)


























xMeOH,Top (XPTT19) xi−PrOH,Bot (1−XPTT1)
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xMeOH,Top (XPTT19) xi−PrOH,Bot (1−XPTT1)
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